Mortality benefit in PLATO cannot be explained by antiplatelet properties of ticagrelor.
The striking success of ticagrelor in PLATO when compared with recent important but far less impressive antiplatelet trials suggests the fundamental difference of ticagrelor from thienopyridines, such as ticlopidone, clopidogrel, and prasugrel. In fact, being a P2Y12 platelet receptor inhibitor, ticagrelor does not belong to the thienopyridines. The agent is a carbocyclic nucleoside, representing a 'first-in-class' cyclopentyl-triazolo-pyrimidine. The chemical structure of ticagrelor indicates that its primary mechanism of action may be via up-regulating plasma and intracellular adenosine content, especially considering the obvious similarity of their molecules. Since ticagrelor does not require hepatic metabolization, an adenosine-promoting mechanism of action is the most likely responsible pathway. Some of the delayed and growing mortality advantage of ticagrelor over clopidogrel cannot be explained by pure antiplatelet properties of the drug, but may be attributed to the off-target pleiothropic effects of the novel agent. An adenosine-mediated mechanism is most likely responsible for the fundamental difference of ticagrelor from established antiplatelet agents, and resulted in less heart failure deaths, and reduction of fatal arrhythmias. However, massive prevention of vascular death mismatched with conventional myocardial infarction rates, and reduction of sepsis-related mortality still lacks reasonable explanation, being under the scope of the regulatory agencies around the world. Future randomized trials of ticagrelor in acute heart failure, sudden death prevention, and treatment of atrial fibrillation are warranted, and may expand our understanding of the mechanism of action of pyrimidines in general, and ticagrelor in particular.